To describe patterns of an indicator of sudden coronary death, data from the National Center for Health Statistics were examined for deaths occurring out of hospital and in the emergency room (OH/ER) from 1980 to 1985 in 40 states. In 1985, 56% of ischemic heart disease deaths occurred OH/ER among persons aged years. The percentage occurring OH/ER declined with age, was higher in men than women, and higher in blacks than whites. At age 55-64, 61% of ischemic heart disease deaths in white and 66% in black men occurred OH/ER. Between 1980 and 1985, age-adjusted death rates in white men aged 35-74 years declined 19%, for OH/ER and 18% for in-hospital ischemic heart disease deaths. The percentage of deaths in ER increased. The decline in deaths occurring OH/ER accounted for 61% of the total absolute decline in ischemic heart disease death rate in white men, 55% in white women, and about 70% in nonwhites. The decline in rates of death OH/ER should encourage further efforts at preventing coronary heart disease and improving emergency medical services. (Circulation 1989;79:756-765) S udden death is a major unsolved problem in k the management and prevention of coronary heart disease.1 In the past, national data on sudden coronary death (SCD) have been unavailable, estimates being based on data from single studies projected to the US population. Deaths attributed to ischemic heart disease (IHD) occurring out of hospital or in emergency rooms have been used as an indicator of SCD in a study of a metropolitan area.2 With this approach, this report describes patterns of coronary and other heart disease deaths out of hospital from 1980 through 1985 in the population of the 40 states selected in this study, which makes up about 71% of the US population.
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Methods

Place of death
With data from the National Center for Health Statistics (NCHS), deaths were enumerated for several cause-of-death categories by place of death and status of decedent when death occurred in a hospital or medical center.3 These data on place of death were obtained from two items that appear on the US standard certificate of death: item 7c, "Hospital or other institution-name (if not in either, give street and number)"; item 7d, "If hospital or institution indicate DOA, OP/Emergency room (ER), Diseases (ICD-9). 4 The categories selected for the present analyses were as follows: acute myocardial infarction, ICD-9 410; chronic ischemic heart disease (old myocardial infarction, angina pectoris, and other forms of chronic ischemic heart disease), ICD-9 412-414; ischemic heart disease, ICD-9 410-414; ischemic heart disease with unspecified arteriosclerotic cardiovascular disease and hypertensive heart disease, ICD-9 410-414, 429.2, 402; and diseases of the heart, ICD-9 390-398, 402, 404-429.
Populations
Population data for computation of death rates were derived from the data for states in the population files of the Compressed Mortality File.5 Populations for states were available by race, but unfortunately, data for specific races other than white were not included because of the lack of state-level population estimates for the years between censuses. The population of the 40 states included in this study made up 71% of the US population (71% white men and women, 67% nonwhite men, and 68% nonwhite women) in 1980. The 10 states not included because of lack of data concerning place of death were Alabama, California, Connecticut, Delaware, Louisiana, Maryland, Massachusetts, Minnesota, Oklahoma, and Texas together with the District of Columbia. These states had a slightly lower percentage of total and white male population 65 years of age or over and a lower percentage of blacks in 1980 than did the 40 states included in the study. A slightly lower percentage of total and white male deaths due to ischemic heart disease occurred at age 65 years or over. Analyses were generally limited to the population aged 35-74 years, which highlighted premature deaths and deaths occurring in noninstitutionalized persons and enhanced comparability with previous reports.2
Analysis
In addition to age-specific rates, age-adjusted rates were computed by the direct method with the 1940 US population as the standard. This standard emphasizes premature deaths and enhances comparability with published data of the NCHS. Standard errors for these rates were computed with methods described elsewhere.6 Because of the small size of standard errors, generally less than 1 and 4 per 100,000 for adjusted rates for whites and nonwhites, respectively, they are not shown in the tables.
Results
Deaths
Age and sex. In persons aged 25 (Table 1 ). For example, at age 55-64 years, 61% of IHD deaths in white men and 50% in white women occurred out of hospital and in emergency rooms. This trend occurred for AMI and chronic IHD in the emergency room as well as out-of-hospital categories and for ICD-9 410-414 with 429.2 and 402 and diseases of the heart. The higher percentages of deaths in men among whites was due chiefly to higher percentages of deaths coded for emergency rooms, with percentages dying out of hospital similar in men and women at most ages. Similarly, emergency room deaths accounted for much of the age differences.
Race. In 1985, a greater percentage of IHD deaths in blacks than in whites occurred out of hospital and in emergency rooms (Table 1 and Figure 1 ). This was also true for AMI, chronic IHD, ICD-9 410-414 with 429.2 and 404, for diseases of the heart, and for earlier years. For example, at ages 55-64 years in 1985, 61% of IHD deaths in white men and 66% of deaths in black men occurred out of hospital or in emergency rooms (Figure 1 ). Corresponding percentages for women were 50% for whites and 56% for blacks. The higher percentages of deaths in blacks were due entirely to much higher percentages dying out of hospital, with percentages dying in emergency rooms actually lower in blacks than whites except in older women (Table 1) .
Emergency room deaths. As illustrated in Figure Figure 2 , data for all years generally showed linear trends for deaths out of hospital and in emergency rooms as illustrated for white men in Figure 3 . Similar trends occurred for all age groups, women, for AMI, chronic IHD, IHD with 402 and 429.2, and diseases of the heart.
Death Rates
Age and sex. IHD death rates were examined by place of death, sex, and race for persons aged 35-74 years. Figures 4A and 4B and Table 2 show that in 1985 rates increased steadily with age both for out of hospital and in emergency rooms and for in hospital for each sex race group. Men had higher death rates than women regardless of place of death. In 1985, sex ratios for age-adjusted rates were as follows: whites-out of hospital, 2 Tables Al and A2 show trends in age-adjusted rates of IHD death by place, sex, and race. Death rates out of hospital decreased sharply, whereas rates in emergency rooms increased. Death rates in hospital decreased but not as much as rates out of hospital or rates out of hospital and in emergency rooms combined. The decline in deaths out of hospital and in emergency rooms accounted for about 60% of the total absolute decrease in IHD death rates in whites and over 70% of the decline in nonwhites. Declines were larger for AMI than for chronic IHD both in and out of hospital (Appendix Tables Al and A2 ) except in nonwhite women in whom declines were similar. Addition to IHD of the nonspecific causes arteriosclerotic heart disease (ICD-9 429.2) and hypertensive heart disease (ICD-9 402) resulted in little change in general trend of death rates for whites or nonwhites (Appendix Tables Al and A2 ).
Only white men had similar relative decreases in age-adjusted IHD death rates for both in hospital and for out of hospital and in emergency rooms. Though deaths out of hospital and in emergency rooms declined in other groups, death rates in hospital declined less than those out of hospital and in emergency rooms, especially in nonwhite women. The increase in emergency room death rates was particularly striking for nonwhite women. This pattern was similar for AMI but not for other disease categories (Appendix Tables Al and A2 ). As shown in Table 2 Data are from 40 states and are deaths per 100,000. *ICD-9, International Classification of Diseases, Ninth Revision; ICD-9 410, acute myocardial infarction; 412-414, old myocardial infarction, angina pectoris, other forms of chronic ischemic heart disease; 410-414, ischemic heart disease; 410-414, 429.2, 402, ischemic heart disease, unspecified arteriosclerotic cardiovascular disease, hypertensive heart disease; 390-398, 402, 404-429, diseases of the heart. tChanges do not sum to total due to rounding. Data are from 40 states and are deaths per 100,000. *ICD-9, International Classification of Diseases, Ninth Revision; ICD-9 410, acute myocardial infarction; 412-414, old myocardial infarction, angina pectoris, other forms of chronic ischemic heart disease; 410-414, ischemic heart disease; 410-414, 429.2, 402, ischemic heart disease, unspecified arteriosclerotic cardiovascular disease, hypertensive heart disease; 390-398, 402, 404-429, diseases of the heart. tChanges do not sum to total because of rounding.
